In vitro effects of chemotherapeutic agents on human osteoblast-like cells.
Osteopenia is a complicating problem that may occur during and after treatment for childhood malignancy. Clinical studies suggest that chemotherapeutic agents directly affect osteoblasts in vivo. Since combinations of agents are used for treatment, we individually investigated the chemosensitivity of human osteoblast-like cells to 11 of the chemotherapeutic agents used. The relative chemosensitivity of osteoblast-like cells representing different stages of cell differentiation was also examined. Cell numbers were evaluated following culture of an established human osteoblast-like cell line (MG63) for 3 days with clinically relevant concentrations of the chemotherapeutic agents. The chemosensitivity of MG63 cells was compared to that of a human osteoprogenitor cell line (HCC1) and primary osteoblast-like (HOB) cells derived from pediatric bone. Cell numbers were reduced by all agents in all cell types, although there was a varied response between agents at equimolar concentrations. In MG63 cells the lowest concentration of agent significantly reducing cell numbers varied between agents, for example, methotrexate (10(-7) M), vincristine (10(-9) M), and etoposide (10(-7) M) (all P <0.01). The less differentiated osteoblast phenotypes were significantly more chemosensitive at equimolar concentrations of methotrexate, vincristine, asparaginase, and dexamethasone than more differentiated phenotypes (all P <0.01). Furthermore, four agents significantly increased alkaline phosphatase (AP) activity in HOB cells. We conclude that individual chemotherapeutic agents added to osteoblast cell cultures reduce cell numbers, with osteoblast precursor cells being preferentially depleted. These results suggest that most of the agents may contribute to osteopenia in childhood malignancy by direct effects on cell numbers.